INTRODUCTION
The genetic relationships in Spanish dog breeds have been studied in a previous paper with data from morphological characters (Jordana et al, 1992 Assuming that genetic variability -detected through biochemical polymorphism -is maintained in populations by the equilibrium between mutation and genetic drift (Kimura, 1983) , and that this polymorphism has not been deliberately selected by man, the analysis of that variability would give a more precise estimation of the relationships among populations.
Past electrophoretic and immunological studies of blood proteins and enzymes, to understand the genetic relationships among breeds of dog, include: Leone and Anthony, 1966; Tanabe et al, 1974 Tanabe et al, , 1977 Tanabe et al, , 1978 Sugiura et al, 1977; Juneja et al, 1981; and Kobayashi et al, 1987. This paper is a study of the genetic relationships among Spanish dog breeds by the analysis, using electrophoretic techniques, of &dquo;neutral&dquo; structural genes that code for soluble proteins and enzymes of the blood. An analysis of within-breed genetic differentiation is also done starting from a total of 24 subpopulations because significant differences might exist among subpopulations of the same breed, owing to the specific characteristics of some subpopulations (size of flocks, reproductive isolation, etc). This will be useful to interpret and discuss the observed genetic relationships among breeds with more precision.
The resulting enzymatic phylogeny is compared with that which is observed from the analysis of morphological characters (Jordana et al, 1992) , to check whether a possible evolutionary parallelism between both types or characters exists.
MATERIAL AND METHODS
A total of 484 A factor analysis of principal components was done using the BMDP-4M program (Frane et al, 1985) , to study the relationships among populations with data from the allelic frequencies of the polymorphic loci. These were taken as variables to typify the different populations.
Nei's unbiased distance (a modified version of D for small sample sizes; Nei, 1978) and the Cavalli-Sforza and Edwards' (1967) chord distance have been calculated. These 2 distances were chosen for the respective construction of phenograms and cladograms, owing to their properties. Nei et al (1983) , using a &dquo;known&dquo; simulated phylogeny by computer and assuming a constant rate of molecular evolution, have found that: a), the trees generated using UPG1VIA and Wagner's methods with the Cavalli-Sforza and Edwards' (1967) chord distance produce the most accurate topology of the branches; and b), Nei's (1972 Nei's ( , 1978 standard distances gave the best estimation of the branch lengths, when the tree was built up through the UPG1VIA algorithm. Besides that, unlike other distances these distances show a close linear relationship with the number of amino acidic substitutions, which makes them useful to obtain rough estimates of divergence times (Hedges, 1986; Nei, 1987 (Vallejo et al, 1979; Ord6s and San Primitivo, 1986 ). Nei (Studer, 1901; Antonius, 1922; Villemont et al, 1970; Rousselet-Blanc, 1983) .
In a first attempt (Jordana et al, 1992) (Jordana et al, 1992) .
All the enzymatic phylogenies evaluated are similar which supports the stability of the classification obtained using electrophoretic data. Nevertheless, these phylogenies show some differences from the phylogenies obtained using morphological data (Jordana et al, 1992) .
By excluding the subpopulation PE2 Baleares from the analysis, a great similarity is observed between enzymatic and morphological phylogenies. This subpopulation was shown to differentiate clearly from all the other subpopulations (see fig 5) . With this exclusion (fig 8) , the relationships between the Greyhounds (Podencos and Galgo) and Gos d'Atura, and between the Mastines and Sabuesos are more obvious, in a way similar to the morphological analysis.
The breeds whose position shows less congruence with the morphological classification are Ca de Bestiar, Podenco Canario and Perdiguero de Burgos, which form a well defined and separated cluster in the cladogram generated using Wagner's method ( fig 6) . It is not very probable that these 3 breeds had a common origin, so the explanation for their location in the phylogenetic tree should be searched for in their respective population structures. Studies done on these 3 breeds, referring to the levels of genetic variability (Jordana et al, 1991) , have shown that these breeds have suffered important &dquo;bottlenecks&dquo; throughout their history. As a consequence, the genetic distance estimates relative to the other breeds could be more influenced by genetic drift, due to a small population size, than by the real divergence time among them.
In observing the values of distance found with respect to the other breeds and the topology of the trees, this hypothesis is strengthened. It is known that when a population is under the effects of a bottleneck, genetic distances increase quickly (Nei and Roychoudhury, 1982; Nei, 1987) . This increase of genetic distances distorts the topology of the evolutionary trees. Besides that, their own history confirms this hypothesis. In the Ca de Bestiar breed we could even assume a founder effect, because this breed had nearly disappeared in the sixties, starting its recovery in the seventies from only 4 males and 2 females (Guasp, 1982) .
Similar discordances in the interpretation of the evolutionary trees in other species, due to bottlenecks, have been described by Nei and Roychoudhury (1982) in human races, by Chesser (1983) in Cynomys ludovicianus, or Black-Tailed Prairie Dog, and by Gyllensten et al (1983) in the Red European Deer, among others. Nei and Roychoudhury (1982) , in their study of human races, support the hypothesis proposed by King and Wilson (1975) , that macromolecular and anatomical characteristics of the organisms evolve at independent rates. The faster evolutionary change of the morphological characters is produced by a few gene substitutions, the genes that control these characters being under stronger natural selection in the process of human racial differentiation than the &dquo;average of genes&dquo; . Nevertheless, they are more sceptical about a possible evolutionary parallelism between both types of characters, because they proved that the genetic distances among populations are not always correlated with the morphological differences. Wayne and O'Brien (1986) (Kimura, 1983) , it can be assumed that there is a correlation between evolutionary time and genetic divergence measured by an index of distance such as that of Nei. Also, assuming that through electrophoretic techniques it is possible to detect a third of the amino-acid substitutions in the proteins, the following formula allows us to obtain approximately the time of divergence between 2 populations (Nei, (1987) Nevertheless, it must not be overlooked that these divergence times are only indicative, because the associated errors of the distances are fairly large and the estimates depend upon several assumptions. In our case, the divergence times would be overestimated due to the bias implied in the choice of the loci analyzed, because most of the known enzymatic polymorphic loci have been included deliberately. As a consequence, the true divergence times should be lower in magnitude than those presented in this paper.
